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DETAILED ACTION 
Information Disclosure Statements 

1 . Receipt is acknowledged of Information Disclosure Statements submitted 6/7/01 
and 8/6/01, which have been considered by the examiner. 

Drawings 

2. The corrected or substitute drawings were received on 5/29/01 . These drawings 
are acceptable. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

ill an ScaSonTor pa'tfubSshed under section 1 22(b), by another filed in the United States 
lefie thf inSon by L applicant for patent, except that an international f Pl'f '^V!'!'"?' 
SfriPfinPH in S 351(a) shall have the effect under this subsection of a national apphcation 
S ?she1under seclion ?22(b) only if the international appl^ation designating the United States was 

STp^tXa^n^^n ^^X^^^^— ^^^^^^ ^SZ^ 

the treaty defined in section 351 (a). 

4. Claims 1, 3-8, 13, 18, 20-22, and 25-28 are rejected under 35 U.S.C. 102(e) as 

being anticipated by Edwards et al (6389189). 

Edwards et al discloses, as in claim 1, an optical switch (1) comprising: a 
mounting substrate (10); a micro-electro-mechanical system die (20) mounted on an 
edge to the mounting substrate, the MEMs die including a mirror (22) movably attached 
to a base portion of the MEMs die with a flexure hinge (28), the mirror moving from a 
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first position to a second position in a plane essentially nornnal to a major surface of the 
mounting substrate (figs. 7 & 8); an input port (18) disposed to couple an optical signal 
to a first output port (12) when the mirror is in the first position and to couple the optical 
signal to a second output port (19') when the mirror is in the second position. 

Edwards et al discloses, as in claim 3, the optical switch wherein the input port 
provides the optical signal to the mirror in the second position at an angle of between 
about 15-45 degrees from a normal of the mirror (fig.1). 

Edwards et al discloses, as in claim 4, the optical switch wherein the input port 
provides the optical signal to the mirror in the second position at an angle of less than 
about 22.5 degrees from a normal of the mirror (fig.1). 

Edwards et al discloses, as in claim 5, the optical switch wherein the mirror has a 
first mirrored surface and a second mirrored surface, the second mirrored surface being 
opposite the first mirrored surface, and further comprising a second input port disposed 
to optically couple a second optical signal to the first output port when the mirror is in 
the second position (fig.1 & col.4, lines 43-52). 

Edwards et al discloses, as in claim 6, a micro-electro-mechanical system 
("MEMs") optical cross connect (fig.1) comprising: a mounting substrate (10) having a 
mounting surface; first MEMs optical switch cell (20) affixed to the mounting surface on 
an edge of the first MEMs optical switch cell and aligned to direct a first optical beam 
(Ls) propagating along a beam path from a first optical input (18) to a first optical output 
(12) when a first optical switching element of the first MEMs optical switch cell is in the 
beam path; and a second MEMs optical switch cell (20') affixed to the mounting surface 
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and aligned to direct the first optical beann from the first optical input to a second optical 
output (19') when a second optical switching element (22') of the second MEMs optical 
switch cell is in the beam path and the first optical switching element is rotated in a 
plane essentially normal to the mounting surface out of the beam path (col.6, lines 14- 

21 & col.7, lines 20-30). 

Edwards et al discloses, as in claim 7, the MEMs optical cross connect wherein 
the first optical switching element (20) comprises a reflector (22). 

Edwards et al discloses, as in claim 8, the MEMs optical cross connect wherein 
the first optical switching element comprises a metallic mirror (22). 

Edwards et al discloses, as in claim 13, the MEMs optical cross connect (fig.1) 
wherein the first optical switching element is a two-sided mirror having a first mirrored 
side and a second mirrored side, the first optical beam reflecting off the first mirrored 
side of the two-sided mirror when the two-sided mirror is in the beam path and further 
comprising a second optical input disposed to provide a second optical beam to the 
second mirrored side of the two-sided mirror when the two-sided mirror is in the beam 
path, the second optical beam being reflected off the second mirrored side to a third 
optical output wherein the first optical beam optically couples to the third optical output 
when the first optical element and the second optical element are both switched out of 
the beam path (fig.1 & col.4, lines 43-52). 

Edwards et al discloses, as in claim 18, a micro-electro-mechanical system 
("MEMs") optical cross connect comprising: a mounting substrate (10) having a 
mounting surface; a first latching MEMs optical switch cell (20) affixed to the mounting 
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surface and aligned to direct a first optical beam (Ls) from a first optical input (18) to a 
first optical output (12) when a first mirror (22) of the first MEMs optical switch cell is 
latched (25) in an extended position (col.5, lines 55-60); and a second MEMs optical 
switch cell (20") affixed to the mounting surface and aligned to direct the first optical 
beam from the first optical input to a second optical output (19') when a second mirror 
(22') of the second MEMs optical switch cell is latched (25) in a second extended 
position and the first mirror is rotated in a plane essentially normal to the mounting 
surface out of the beam path to latch in a retracted position (col.6, lines 14-21 & col. 7, 
lines 20-30). 

Edwards et al discloses, as in claim 20, an optical cross connect comprising: N 
optical input ports where N is a first integer (fig.1); M optical output ports where M is a 
second integer (fig.1); and N times M micro-electro-mechanical system optical switch 
dice (col.4, lines 43-52), each of the micro-electro-mechanical system optical switch 
dice having a drive (25) capable of switching a mirror (22) from a first position to a 
second position (col.5, lines 48-65) in response to a switching signal (col. 18, lines 24- 
37) provided to the micro-electro-mechanical switch die. 

Edwards et al discloses, as in claim 21, the optical cross connect wherein N=M 
(col. 8, lines 50-52). 

Edwards et al discloses, as in claim 22, the optical cross connect wherein the 
drive is a magnetic drive (col. 8, lines 65-67). 

Edwards et al discloses, as in claim 25, a method for assembling an optical cross 
connect, the method comprising: providing a mounting substrate (10) with a first optical 
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input (18), a second optical input (fig.1), a first optical output (12), and a second optical 
output (19'); optically aligning a first micro-electro-mechanical system die with a first 
optical switching element to direct a first optical beam from the first optical input to the 
first optical output (col.6, lines 14-21 & col.7. lines 20-30); affixing the first micro-electro- 
mechanical system die to the mounting substrate; optically aligning a second micro- 
electro-mechanical system die with a second optical switching element to direct a 
second optical beam from the second optical input to the second optical output (col.6, 
lines 14-21 & col.7, lines 20-30); and affixing the second micro-electro-mechanical 
system die to the mounting substrate (fig.5A-5H). 

Edwards et al discloses, as in claim 26, the method further comprising a step, 
after the affixing the first micro-electro-mechanical system die step, of latching the first 
optical switching element in a retracted position (col.7, lines 1-57). 

Edwards et al discloses, as in claim 27, the method wherein the latching step 
comprises applying a mechanical force (col.7, lines 1-57; rotate). 

Edwards et al discloses, as in claim 28. the method wherein the first optical 
switching element is a mirror (22) and the second optical switching element is a mirror 
(22) and further comprising steps of selecting the first micro-electro-mechanical system 
die according to a first mirror criterium; and selecting the second micro-electro- 
mechanical system die according to a second mirror criterium (col.7. lines 1-57). 

5. Claims 29-37 are rejected under 35 U.S.C. 102(e) as being anticipated by Jin et 
al. (6256430). 
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Jin et al. discloses, as in claim 29, a method for operating an optical cross 
connect, the method comprising: measuring an impedance of a first circuit of a first 
optical switch in the optical cross connect; comparing the impedance to a reference 
value to determine a switch state of the first optical switch; providing a switch state 
output; and comparing the switch state output to an expected switch state (col.4, lines 
24-50, position sensing feedback system & fig.4A,4B). 

Jin et al. discloses, as in claim 30, the method further comprising a step, after the 
comparing the switch state output, if the switch state output is not the expected switch 
state, of providing a switching signal to the first optical switch (col.4, lines 24-50. 
position sensing feedback system & fig.4A,4B). 

Jin et al. discloses, as in claim 31 . the method further comprising a step, after the 
comparing the switch state output, if the switch state output is not the expected switch 
state, of generating an error signal identifying the first optical switch in the optical cross 
connect (col.4, lines 24-50, position sensing feedback system & fig.4A,4B). 

Jin et al. discloses, as in claim 32, the method further comprising a step of, after 
the comparing the switch state output, if the switch state output is the expected switch 
state, measuring a second impedance of a second circuit of a second optical switch in 
the optical cross connect (col.4. lines 24-50, position sensing feedback system & 
fig.6A,6B). 

Jin et al. discloses, as in claim 33, a method for operating an optical cross 
connect having a plurality of optical switches, each of the optical switches having a 
magnetic drive, the method comprising: measuring an impedance of a first circuit of a 
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first optical switch in the optical cross connect; connparing the impedance to a reference 
value to determine a state of the first optical switch; providing a switch state output; and 
comparing the switch state output to an expected switch state; and, if the switch state 
output is not the expected switch state, providing a switching signal to the first optical 
switch (col.4, lines 24-50, position sensing feedback system & fig.4A.4B). 

Jin et al. discloses, as in claim 34, a method for operating an optical cross 
connect having a plurality of optical switches, each of the optical switches having a 
magnetic drive, the method comprising: measuring an impedance of a first circuit of a 
first optical switch in the optical cross connect; comparing the impedance to a reference 
value to determine a state of the first optical switch; providing a switch state output; and 
comparing the switch state output to an expected switch state; and, if the switch state 
output is not the expected switch state, providing a switching signal to the first optical 
switch; and generating an error signal identifying the first optical switch in the optical 
cross connect (col.4, lines 24-50, position sensing feedback system & fig.4A,4B). 

Jin et al. discloses, as in claim 35, a method of determining a configuration of an 
optical cross connect having N optical inputs, M optical outputs, and NxM optical 
switching cells where N and M are integers, the method comprising: measuring an 
impedance for each of the NxM optical switching ceils; comparing the measured 
impedance of each of the NxM optical switching cells against a reference value; and 
generating a switch state signal for each of the NxM optical switching cells (col.4, lines 
24-50, position sensing feedback system &fig.4A,4B). 



Applicatiqn/Control Number: 09/765,522 HICHWA Page 9 

Art Unit; 2873 

Jin et al. discloses, as in claim 36, the method further comprising steps of 
comparing each of the switch state signals against a corresponding expected switch 
state; and, if an optical switching cell is not in an expected state, generating an error 
signal identifying the optical switching cell that is not in the expected state (col.4, lines 
24-50, position sensing feedback system & fig.4A,4B). 

Jin et al. discloses, as in claim 37, a method of operating an optical cross 
connect, the method comprising: providing a plurality of electronic control signals to a 
plurality of micro electro-mechanical system optical switch dice in the optical cross 
connect to configure the optical cross connect to a selected configuration; removing 
electrical input to the optical cross connect; and maintaining the selected configuration 
(col. 3, lines 35-57 & col.4, lines 24-50, latchable magnets & fig.2A-2C). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Edwards 
et al. (6389189) as applied to claim 6 above, and further in view of Jin et al. (6256430). 

Edwards et al. discloses the claimed invention as cited above except for a 
latching MEMs optical switch cell which maintains switch states without applied 
electrical power, as cited in claim 12. Within the same field of endeavor (optical 
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switching), Jin et al. provides disclosure of a MEMs optical cross connect wherein the 
first MEMs optical switch cell is a latching optical switch cell (10) configured to maintain 
the first optical switching element in a first position (delta 1) in a first switch state and in a 
second position (delta2) in a second switch state without applied electrical power (col.1, 

lines 44-52 & col.3, lines 35-56). 

It would have been obvious for one of ordinary skill in the art at the time the 

invention was made to provide the latching optical switch cell of Jin et al. with the MEMs 

optical cross connect of Edwards et al. for the purpose of maintaining mirror position 

without continuous power (Jin et al. col.1 , lines 44-52). 

Allowable Subject Matter 

8. Claims 16 and 17 are allowed. 

9. Claims 2, 9-11, 14, 15, 19, 23, and 24 are objected to as being dependent upon 
a rejected base claim, but would be allowable if rewritten in independent form including 
all of the limitations of the base claim and any intervening claims. 

1 0. The following is a statement of reasons for the indication of allowable subject 
matter: The prior art taken either singularly or in combination fails to anticipate or fairly 
suggest the limitations of the claims, in such a manner that a rejection under 35 U.S.C. 
102 or 103 would be proper. The prior art fails to teach a combination of all the claimed 
features as presented in claims 2, 9-11, 14, 15, 19, 23, and 24. wherein the claimed 
invention comprises an optical switch wherein the mirror formed on the substrate has 
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reflectivity greater than 96%, the specific geometric dimensions, specific spacing 
between optical input and outputs, and switching signal strength, as claimed. 

Conclusion 

1 1 The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following references are being cited for disclosing optical 
switches and cross-connects using MEMs devices: Kiang et al. (5867297); Aksyuk et al. 
(5994159); Aksyuk et al. (6300619); Peeters et al. (6300665); and Koh (6363183). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gary O'Neill whose telephone number is 703-306-4828. 
The examiner can normally be reached on Monday - Thursday, 6:30AM - 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Y Epps can be reached on 703-308-4883. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-308-7725 
for regular communications and 703-308-7725 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0956. 
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Examiner 
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